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(54) MAGNETIC RECORDING MEDIUM AND MAGNETIC STORAGE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
storage device capable of recording and reproducing high 
density information and having high reliability. 
SOLUTION: In this magnetic storage device having a 
magnetic recording medium, a driving part for driving the 
magnetic recording medium in a recording direction, a 
magnetic head consisting of a recording part and a 
reproducing part, a means for moving the magnetic head 
relatively to the magnetic recording medium and a 
recording and reproducing signal processing means for 
executing signal input o the magnetic head and 
butputted signal reproduction from the magnetic head, 
the reproducing part of the magnetic head is composed 
of a spin valve type magnetic head and the magnetic 
recording medium is used, wherein its magnetic layer is 
composed of an alloy having a hep structure and 
consisting essentially of Co and 3 mol% and 50 mol% 
oxide or nitride and has a cylindrical structure in which 
the Co alloy is separated by the oxide or the nitride and 

an easily magnetized axis is essentially oriented in a direction nearly parallel to the surface of a 
substrate. 
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(57) 

^hcp«3iSr*1-CoSri^t Lfc^4fet. 3«>1%«±. 
50»l*#T©iMfctt, £fcfiM{fc«>>ib«fiSc£ft. f^Co 




WTlfiHifcflMSft^ob c cfltigfcWL (1 00) 
KiaiUfcC r fc±ja#*-*-3a***1M-6*2©T* 
Hi, *2»TJl!H±fcHJlS3*l*»oh c p«?ig£#L 
(1 1. 0) E|fllLfcCoSr±*»i1-5^4t^#f 
5^3<OTll&Hi. *3fl>TlftH±lw**$ix*>oh c 
ptSiiSrWL (11. 0) iaiS]UfcCoSrifi£^i-r5 
£&&Bi:fc ± UHMMfe * fc ttfcfbtt «r£*f S B&ttfl i 
«:#U Mteflfefc*£fcttHftft«>HftttttttHo£% 10 
^IC>ttLr3iTio I %^±5 Omo 1 %UTVh *) . flfi 
E$*feH (c 5 c o?r±^i:t5h c ptgitw 

^ft^ofJEC o££>&#i1-5h c pfllitro^igft 

v»5ltS:1titt8 IBftE&igfc, 

[ B*« 2 ] ««±C«* $ *ia»o B 2 fttt* fctt L2i 
«jg*fct±Ciib «it«)*4fr*#1-S»l©TlllH 
i, JBi©Tfl6H±«:»fiK*ii*>ob c c*itSr#t 

(2 11) EfiLfcCr*±fiR»i1-3£&«:£:fr-*-5 20 
»2<0T*Hi, S2©TlfiSJ:CMSnA>-ohcp 
ffiit£*TL (10. 0) El6lL*:CoS:±rit»ii-5^ 
^Sr$W-f5B3<OTitt!® i. % 3 WTiffil±l-ffM $ 
ix^ohcpHMfL (10. 0) EflLfcCo^t 
i 5 J: xmXcm * fcttttffc* i Sr#* 

-*-*«ttH£«r*ru B9E»fl:*4fcfiafl:*ro»«ii 

S£i4jI<£>£7C^I-*f Lt 3 m o 1 %J£JUb 5 0 m o 1 %K1 
TT*fe9, iiaECo£±j£#i-f 5h c p«jgro£&£ 

oflfjiac o &±j£#i-*-5h c p«itro-g-^ B B B o^{l: 30 
^BttttS«ffit-*tLT*ff6<)^¥mcElBlLTV^5r 

1 «r«r» i i" 5 

3 ] WtBC o &£$#i -f-5 h c p «ig£W1" 
5S3WTifiHfi, Cr, V, Mnm>-f;ft,;!n<D5c§il£ 

2 5a t%J£l±, 50a t%£lTttL, Hl-W. M 
o, Ta, Pt, Ti, Nb, A l , Cu, Ru, Pd 
*»fc»tf*lfc5E*a:'>fc< i 1 1«2 0 a t%«T^W 
LT^5iiS:1*«i1-5III**l 4fctt2KE*©« 
^E^^<*o 

IH**4l astR±fcfl*j*S;ftfc* iw TUSH i, Si 40 
WTJt6H±«-ffM$ix^ob c cfflfitSrWL (10 0) 
EffijLfcCr *±^i-r5^Sr^W1-5^2C0T«fi 
Hi. *2©T»H±fcfl*#£it!»»of c c*it**L 

(10 0) El^lUfcAg*fcttAgSr±^i-r5-g-& 
fei^tt (10 0) E(6jLfcB2«itro^^^W1-'5 
^3<7)TD!JHi, l3WTJ(!!i±lcMJix^ohcp 
ffiigSr^L (11. 0) E|6lUfcCoS-±^i-rs-& 

attftfciuwft* 4 a «ttn t 

SrtL, BuE^b#iSfcttll^wSSttKttHo^7n 
fi:WLt3mo ! %^±5 Omo I %U1T-C$>9. bu 50 



2001-101651 



ECo£±j£#i-f 5h c p fiJitO^*SSttWEK{t 
**fctt«ftttlcJ:oTtBi:K»(l$ii*>o||iJECo* 

Bl-W LT ^KWli^tf (cE(fi) LTV >5 r i Sr^fg! i 1" 
£ttftEftKffc. 

[ff#«5] {tt*E*£<*£. K^E»^*SrE»*|Sl 

St^y K*>f30Atil^{i^<Sr*!iai-5E»S^fS-§-«i3S 
#at«r«*.fc*»Ett«HK*JV^r, AtEttftEftJK 
*tt. Sffi±fcflM£ixfc8SiroTJfeHi, HIATUS 
H±(CJiM£*u!i>ob c ctf?it£WL (10 0) E(6]L 
fcC r«r±riJ»ii-S^Sr^#i-6J|!2roTllHi, 
S2WTlffiH±l-^$ti^oh c pffii^SrWL (1 
1. 0) EfiLfcCoSr±$#£-f5£&££#1-.5& 
3<DTfl&Hi, f?3«TJfcH±fcJ&j£$H/4>oh c ptit 
itSrWL (1 1. 0) ElSlLfcCo«r±«»i-i-5^ 
&§£ XVmimt fcttSft**^*-*-5flSittH i 
U fltEK^*fclig{b^o»attJKttHw±7c*(- 

SLt3mo 1 %J^± 5 0 m o 1 %UlTT'fo 0 , mlEflfc 
ttHfc£*r3ftSCo«r±jS$i*i1-Sh c ptSitro^ 

^SttirEBWk** fcn^kttfc ± o xtsstc^ii $ ji 

Ji»OHlIECoSr±^i1-5h c pffi&<D&&%M 1 <om 

[IW6] «*E&a$i. <8%E&K#&E»^fi 

tii^y KSrflf*«po*^I!«jR^s' Ki, h5E*^S«£ 
KA^WAffi^fS^-SrSOia-rSESS^fi^JS 
#ai«r«XLt«fRE*Katfe^T, litrEttftE&K 

fcttdib Witro-g-^Sr^-W-r^mi WTJftHi, 111 
0>TJfiH±fcJ&3c3ita»ob c cttit&WL (2 11) 
EfiLfcC r Sr±*»inr5^«:^#i-&|g2 0TJft 
Si, S2©T«JS±l«$to-5hc p^itSrWL 
(10. 0) E|6jLfcCo£±j£#i:1-53-&££;fr1- 
5tg3©TifcHi. *3©TltH±K»«$ii*>oh c 
p$ii£WL (10. 0) E|6lLfcCoS-±fife^i1-5 

TC^I-Jt LT 3 m o 1 %W± 5 0 m o 1 %UTX'h *) . 
mJECoSr±fi)c5>i-r5h c pfllitw^^BllimlEgS? 
itVottcltmitmz X o TfBZlcftgt $ iaTl^OBliE C o 
«r±J*&fci-*h c p«ifi09^«rAott^«A«IM:S 

K3J»P>OAffi*(i#-*ifl.a-*- SE»S4<f-^&a 



3 

««±^jB«*nfc»i wTJfiat, sixths 

iiCW^^ob c ctf?it£#L (10 0) EfiL 

«2WTJWI±li»**n^of c c«JS*:#U (10 
0) BflLfcAg*fcttAgfcirt»fci-6*4*)6^ 
11 (10 0) EfflLfcBz«a^£&fcS*"*-6«3<D 
TJftJBt, *3 0T»«±lcjBril*ix^oh c ptWSS: 
*L (1 1. 0) EfiLfcCo*±tf#*r5£&iBfi 
J:W«fk»*fcf4«fc*t ft*#1-5«tt«l t £W 10 

SLT3mo l%J^±5 0mo I%JBLTT*fc«9, mJfSC 

S*LT3tftftlc¥tT^EfiLTV^6««EitiSll. 
[00 0 1 ] 

9 2 0¥#t:*;y h«±<Z>E»flSa[t#i-5««Ett36|I 20 

tt**1-*B««Eft«*(cB8i-5t<o-e*)So 
[0 0 0 2] 

Ert«aE»«ft:(Oil[a5ffiE»^^«:, 

rtE^»S:rRl±$-fr5^il^fc5 0 NiP/AlStRSrJfl^ 

Mo, V^*S^DLfcCr^^T*Ji^(100)SB«:SffiffiJc5p 30 
tTfcLfcEfi USTF, (iOO)Eflfc»-r) 

ttfc(11.0)EfR]S:iS. r<0fc*«ft£gttfcRBBrt£ 
fft^ElPl**Srt3ftSprtt-e*>ofc 0 Lt^U #7*2 
SSrffl V *fc»£\ Cr&ATJM Ji* <t 0 (1 10) Eft) 
S:i5fc«>, Bt{k*ai»«rBrtElRlS*5rt*-C#4 

t kjb t p^rtH zmztm* Bfc-tZ r t ± o T 

RT**Jc(iOO)EfiI*:i: fe*5jBE«*s«3e*iiTV^ 

5 0 r<0«t 5<C'>- KSW**i LTttTa (£Hf ¥4-1884 ao 

27) ^MgO (J. Appl. Phys. 67, 3638 (1995)) «tfH 

^*A#»S6£;h/0*5 (IEEE Trans. Hagn. vol. 30, 
3099 (1992)) o KJB±TttCr£&Ttttt(211)- 
ElftfttSfcA. ««feJB^3itr**i/-Y^rilWcj:9 0 
0.0)M^Ht5:^^^j:5 o (10.0)EfPlt(l 

i£tf)v"- KHWSt LTflNlAlWft, CoTi (J. Appl. P 50 



ttffl 2 0 0 I - 1 0 1 6 5 1 



hys. 85. 4298 (1999)) ^«e$hr^5, 
[0 0 0 3] ttE«e/>fX<Ofi««Ctt«tt»fia<0 

7 = a7-a»aEftJ|» (Appl. Phys. Lett. 52, 51 

2 (1998)) atttts^atiB-cfcsti^f*^. mbk 

KffiSW&a (4*msR-98835) ^ KJatt'W T*EMn 
WMITO-45073) , ±f9««»*ft^ft(OiS!V>Co«tt 

£&C0>UA^ OftBB ¥7-311929) #ffi£S*i-C^a 8 
[0 0 0 4] U*»U ^7=.*7-«#ttWb«S**)5S 

«tf3*5c5>^tt«cElPlUTV^6fcft, ±E¥2fc"e 

•tttta*:E*fl:**-ct, l¥%Jy?-%tc*) 20^ 

rftfcttU t#f^¥9-8l936T*te. TiffiBiKBMLfe^ 
WBI¥l0-302242^ttTi J ?»MiAl*«>5/- KStCrSrifig 

a«ttJio*{b**(iii*Kffirt*iRi*cEiftS-fr, JS^ift 

l^ffi^3000^yi-^^ y KKTT'fc 0 , 4OOkFCItt±0>Bi 
[0 0 0 5] 

[0 0 0 6] *%W<DBfo&yy~^y~limiCte^ 

ft«ftl»*raSrtE|fi|S*, BiSK^ft, Sifta^ft^it 
^Sr05t>^T*fe5c r^x(cj:i9, iK«AEftlc£B% 

0, l¥*>f v^^fcO 2 O^tTy hJB±^)Eft?6a 



[0 0 0 7 ] 

[RHfe#*1-5fc«><0#»] ±EBWtt, ««feJB#hc 
p«i££#^Co£:£j£#£ Lfc£&fc, 3raol%J^_t, 50rao 

££9, Bt{k«Stt3&s^KW(cfi«iBtl»5ptT*l6l^E 
f^A£Mtt-*MMBfc. Efttt AfiB 

SSE«EttKK£J:9SjA£ft«. HUc*3BW«C*(0 

OST, TWilt) , %E.<DTfoI§\3 (GIT, *B] 
BiPfc-f) *r*LTBtttJil4*«»ril*ixTV^5. 15] 
H"Ctt««ll»4:«»Bt«:«*LTfcao Ittiii^A 
Wit £ #-rc<r&&*£* t 5 1 5 & Mfctt , * fc 

tt»k**»e>/j:5*att^ h y y**fti6a>e>tt9, tt 

oT^gt^nTl>5o MK, HaECo^jfefttt^fflJii 
^itf^*^ir^*«LT*3 9, (1L0)EIpK *fcfi 
(10.0)ErftSrioTl^o ZiDtzbb, »<tmg,1foXhZ> 
c»tt»Krt*lft^EiaiUTV^5 D 
[0 0 0 8] «14Ji(O(11.0)E[fiJ«, KBfc LTMg 

0, NiP. Ta, CoCrZr, NiTa, NiNb-fr4«)PS:JBj* U Tife 
St L-CCr£±jfi#i Lfcbcc«ig<D£&£^/SU I 3 
IHJI & LTCo£±/&#£ Lfchcp«ia0!)#tttt^««r 

^T*«^(100)Efpj*rt5fc*, RT»«±J-^ 
£ ftfchcpffljigo * Pal® fix fcT * * + /H*fi t T (1 1 . 

0)Eift«rt5 o »*raJi<o±dt»^*>aco«>ttft»fefi8 

B*:**/^— teCr±9 fciS^fc** *|BJJSSBa-COCo 

Lfc»«\ KfltttflHOJim C^isrt SCo^A 
ri«fc:J:9, (ll.0)Efl*ri6. M^I«tt«JFM^(c 
19, a<b«S***ffirt*^(cEfi$-frfctttt«igwCo« 

[0 0 0 9] is-Vm&ntLXft* Cr\ XteCr£&T 
»H«r(100)ElPl{b$*Swt^"C§iitf, 
ftv\ TifeJfTOt LTtt, Cr , *fcttr*tfcT 

1. Mo. V, W. Mn«SSraS*DLTft^^»S:iiiDS-ii:fcbcc 
WitoCr^&Srffl^Tfc iv\ *fc, SK^ttMfAft^ 
5*, &<ttf7X. NiP^ y*&«LfcAl-Mg 



(4) ffl2 0 0 1 - 1 0 1 6 5 l 
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[0 0 10] LTtt, Co£±J&#<t u # 

<OTC^Sr25at%W±, 50at%WT£Wr5£&^#ffl^<b 
4l5 0 25atft*«j"C«:#att{MS^+»-e*)9, 50at%£ 

^£»ffl^£gft£ LTW. Mo, Ta, Pt, Ti, Nb, Al, 
Cu, Ru, Pd^&»tfixfc'>fc< k fc— otf)7c3f£20at% 
WT£ W LtV^tJ:i\ 20at%£ ±05^ hcp«ig*s W 
10 h5tft»SL«cv^„ tttIHStt#«tt-Cfc6rt^ 
g£ Ll^\ »efift»J6**Brtlgfft^e[Br-t3&s, 
«ttjj|iOBr- t^20%aTt?*>titf , »l^HMfc«r tot^ 

fc. 

[ooii] *fc, mmknm»&<Dte^Agt:+WMk 
Ltfflv^ttJ:V\ AgOattfiaAg<t, Cr(7)attSaCr£JB 
(aAg-/"2aCr)//~2aCr X 100(%) k JSH LfcfeT- 5 * 
7-f y Hi2'%WT-e*>5fc«), (100)E|6]LfcCr£&T 
ifi«±^^*nfcAg^PflHtt^^*^^^^ricfi^J: 
20 9 (100)Efi*:i:6 o iot, *©±fc»j«£*ifcCoB 
tt*AfcxfcT**$/+/H*ftfc:J; 19 (ii.O)ElRi«:fc 9, 

&<&«ffc£BW*ffirtE[fij$-fr5;L tds-e*5 0 ±iEAg 

SriroT^ktf, fi!l^7C«S:^WLfeAg^*Pfl«T*t 

[0 0 12] ~g.!,Ctpmmk LT, AICo, NiAl, CoTi, Cu 
Pd, MnV, MiTi*»batftlfc**< it — ^^B 2 «it(0 

30 £^<7>a$fi]fi£, CrCOattSaCrirtO^^ ^7>f y htt 
^Tixt5%£JlTT**>5fc», (100)Ef^] LfcCr^AT* 

K£i9(100)Er*]£t$o tt^*IH^»«, 

f& $ ttfcKttS * ^Co^tt^^ fc x. t° ^ * is + 
iO(lLO)Ert«:i:9, Ot{k«AM«rSrtEA$«SC 

r^tcioT, wt*Stt*ffirt*ifticEift**fctttt 

[0 0 13] «{b*fi#<OBrtElRlft«:Co«tt^ 
AJc(lO.O)Efl*ri: e>*6wfc^J:oTfc*ai?#S. 
KttJB«)(10.0)ElPltt:. KJfi LTB2«ig<ONiAl. 
CoTi, CoAl, NiTi, MnV^A**A»*r»fiJcL, TJftH 
tLTCr*ri*»tLfcbcdBiBo*4*r»rtU, *IB 
li LXCoZHf&ftk Lfchcp«JS<o*J8tt^A«PSrffl 
^5rt»cj:oT*a*ix5- Kgt LTfi±EBz 
Wit^^^to^, «x.tf , L21 Wit, Ciib Wit^# 
50 t5tt»ttffllt<,6t>, r*tfe«)'>-KJI±(c»rit 



SftfcCr. *fcJiCr^&Tiftffltt(211)ElfilS:t 5fc 
tf\ ttTifiJB±lc±«(Ohcp«lig<OCo^tWHS:iKdt 

^(io.o)fi5rftiSrta. K*ras±^, /<>r r*eniD<z> 

•WttJMflfcioTJMtSlv ^o«{b«a*k«:Ert# 
[0014] BttJB"t>^Co^4k*** $ ±IE^-fii«>Eift 

v\ «ttJl*<7>Co£&#£i: LT(ll.O)El*]LfcS£ 
tt, X^lel^f 7 7 ^f 5BH4Ji0>(l 1.0) 

6>fl>EI*rfcr-*B«as, «ttJloto^v^ft5EA»S><0 

LT(10.0)ElR]Lfctt£'tt, «ttJB^(10.0)E**?><D[s] 20 

* * k «t a m&&& (oftmz&m-f 5 fc $><d t co -c* 

[0015] i$m$L-? hVv* Xtmt LTtt* Si02, 30 
Ti02, Zr02, A1203, Y203^fe»tf*bfclMb*, ^fcfiS 
i3N4, TiN, ZrN*»feiltftifc^k*35S#*LV^ Ztlb 

ol%«±, 50molKKTri s 2* U\, 3mol%*St-CttKttife 
*ttlBOSE«tlSf^fflSr+»tcffi*^#-f, *fc, 50ido 

BffloXROiESi^L, ¥BTEM&£ffl^Tffa9L 
fc 100-200fliS^(7)|S a B 9 eS(O^«^i^^^S[S k + 

So 

[0016] SSE«:^«ft«H4t Urn, KBrt*I«fI^«Bt 

U »e«]fc*ffiBri:J»J5 t <7>®BrX t £30;tf * * • S 

* p VJ^±, 70#£* • S * c7>^T^1-6^, 1W 

>f y^SfcfJ 20*# fix ha±OEft*Sfi«i:*3V^ so 



ffl200 1-10 165 1 

8 

^^^3500^^^^ y Kct 9 t/hS < ft 5 t , 
Bie»«ffi (450kFCIJ[U±) ^<Bfflrt*S'h£<ftD4f* 
L<ftt\, i/c, BrXt#70#£* . ^ayj;0*:J 
<ft5i#A¥fi&#(6TU 30#£* • S*p><fct> t>/h 
$ <4S t StfflAW^ < ft 9 ff * L< ftt\ 

<Dl%mjW\m&>±.birZZk{zj:*) s &#ft&teffi^ 

[0 0 17] li4i±C«t LT^3-15nni(D^ 

<0 ffl»g Sr2---3nmRtt 5 r t [C J: 9 , S5^»*ifeW# <b 

[0 0 18] ±|S»S[ES3$ttT-ffl^-C^5K«^y K 

i;5*»<B»«ti:attpi, -t^w«tt«tt»^raf-E 

2ttOv^-yuKJloraiH (S/r-^KBPB) fi0.15/imttT 
[0 0 19] 

(cNi-37.5at%Ta^^- K® &70nmJFMtfcO^, y V 
yfc-^HSDH&fcJ: «9 lSffCt-CJlDjRU H(CCr-25at%T 
i^^Tlffiii^30nm, Co-34at%Cr* F51Sr30nm, (Co-25a 
t%Pt) - (A1203) 7mol%^&«KttJi 14nnu * - * V««Jg 

V\ atttl^dcK^^, RF^^y^fCj:t)30niTorrO^ 
xtiSttiTo^ SEtw«*JI»rilWFlcftft6DC/M 

00V©«H-e*flS**fc. lt««fc LT*WJiSr 

LftV^«C#«:±IE H-*#"Cfls!l Lfc 0 
[0 0 2 0] H2^&£r+IBIBS:*fi)cLfc**lfcWj(IC* 

vwiw l fc»^ ^ fir t k v ^mmm b ntz 0 \t 
mm^x\tm±2.2kQem&<o»mtiLfi^htixi^£ 

m^%mMmt>fix^% 0 s/c, itwj^^»^ 
fiBttfro.58xfo^tc<D{zttL, nm&mftxm.s\x 



(6) 



2 0 0 1-10 16 5 1 



10 



[0 0 2 1 ] <mm\2 >JSftffc#7*S*±fcNi-40a 
t%Ta£&*>- KJl£60nraJIML££>^ 7^t-^- 
AD#R«w J: r> \5(PClkVl}mi. E(CCr-25at%Ti£&Tif!! 
H^SOnra, ^KC^L^ffl^O^Rgi^rlOnni, (Co-25at% 



1 



Pt) - (Ah 03 ) 1 2mo\%&&M&m £ 1 4nnu # - * >&I$0£ 

[0 0 2 2] 
[3U] 







(kOe) 


S' 


QiVnrts-pm 1/? ^Vpp) 


(%) 




Co-36al%Cr 


356 


0.73 


0.0155 


2.1 


£to*M-2 


Co-34at%Mn 


4.02 


0.71 


0.0164 


1.9 




Co-40at%V 


3.71 


0.82 


0.0171 


2.5 


£ffifl1-4 


Co-32al%Cr^at%W 


3.92 


0.71 


0.0160 


0.9 


-5 


Co-33at%Cr-6at%Mo 


3.81 


0.74 


0.0165 


1.4 


-6 


Co-30at%Mn-6at%Ru 


422 


0.79 


0.0172 


1.1 


1 -7 


Co-30al%Mn-6at%Pt 


4.12 


0.76 


0.0169 


0.8 


SJM'1-8 


Co-35at%V-4at%Ti 


3.92 


0.83 


0.0170 


0.7 




Co-40at%V^3at%Ta 


3.88 


0.81 


0.0166 


1.3 








P.42 







[0 0 2 3] m\±J§tXft(Dm<D!$,mi*, £TDC*^ y $ 20 
Lfc. 

[0 0 2 4] ^^ItM^ft^attliWspffiTEM*^*^ 

70-90%^±cO^ B B B &(C>|#^|j|^m^^n, m^lsltff 30 
»J^J-J:oT^fcn^:lsItff«^tt(l0.0) f (00.2), (10. 

«ttJitt(11.0)ElRlLT^5i:%x.e)ix5. £Ac, 

BW1 L "CV v ^it« WjKflc-C t if y = ^ 7 -«ig 
f-*^lfeW^*«i^-C3.5k0eeJl±^ii!V^a*t, 0.7 40 



i-esaftLtfa^ E»Hft(off^ai*Eoi:96i*raa 

0>B£fcU;fcE96hS:ffl l ^ (E0-E96h)/E0X 100(%) £ ISM. L 

gixT l * a r i # t>fri fco 4*KCoCr*Pfl Jf Srffl v > JSC. 
*"C»*ft«C*/">f X^{g< ^ CoMn*BlH, CoV^RflJI 

OkFCI-CEft Lfc fc * -f XSrfflltS^Swffl* 

[0 0 2 5] <H16«3>AlX*±^10hBOTa^-K 
IL 50nmOCr>10at%MoTMiL 30nm<£>Co-30at%V-8at%W 

[0 0 2 6] 
[*2] 



50 



(7) 
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11 



m 2 



12 







(leOo) 


c* 

9 


mfaWM.w </ *f a 


<<JB) 


£8012-1 


(Co-20al%Pt>-(S}CC2) 1 4mo<% 


3.67 


0.7B 


aoi55 


34 


*»«2-2 


(Co-20a1%Pi)-cn02)10mol% 


4.11 


0.79 


aoi77 


34 


£«M2-3 


(Co-20a»tP!)-(2rO2] 1 2mcl% 


4.06 


0.71 


0.0172 


29 


HISW2-4 


(Co^OaI%PtHAC08)14moJ% 


3.98 


0.83 


0-0166 


30 


£15012 5 


^25at%PtHY203)8rnoHfc 


3,76 


0.82 


0.0183 


31 


3£l6ffl 2 - 6 


(Co-25at*P*>aa20&)4mo!* 


3.99 


0.75 


0.0156 


30 




(Co-23at%PtKriN)12mo}% 


3.67 


0.92 


0.0156 


38 


Sfifll2-8 


(C^23aI%PtHZiN) 1 4mol% 


3.78 


0.83 


0.0168 


37 




(Co-23a!%PlMSi3N4)8moBfc 


3.91 


0,64 


0.0171 


35 



[0027] -gmmztmm, timm<D*-\$ov<ovcs<<{ 

Tx&fflMLtetfh RF* '< y * X®M L % ft!&0!>S tt±"C 
[0 0 2 8 ] ^ffi^Jl fc RIAL *HffimK#t>ffittfitt 

— (11.0) tf— 2<DfyXfoitz 0 ^2K^Lfcffl 
fc^&ftS 4 XtmhtiX^Z, *fc % Ti02, Zr0z£ffl 

[0 0 2 9] rtte,0«t(*:^jBrlWtSra#LfcW*> % Bt 
Kt*^H3(a). (b)^«Lfc««E*iSIHc|ft 
*iiA/C. H3(a)tt««Ett8««r±E*»fc*fc«St 
0, 113 (b)«tH3(a)S:A*»e>AJC»oTftfc»rfflH"e*> 
5o r©8BHt*«^!x K2K fttf*0>«MR2i, K 30 
«*^y KoE»S*«*«! ! a^a23fcK«E»ttEff24 
t r ft £ SI £ $ -tir 5 ig»gjS25 i 7) ^ ft 5 H & O «ig * 

Ktt**3i±(c»**ixfcE»ffl© 

tt 3 ^ /V32 Srttir ±»E»«ffi33 1 T»E»a**±a 
i/-^ K*34j4»&fc «9 , CftKimo^t j/^HJf lio. 
30/im<b L7i 0 *fc, ^^/HCfiH^3|imOCuS:fflV> 
/c 0 t&ES£fll^y K{«^ffifct-irVi7-35t^(DfS]So 40 
««/<*^36^btt9, ^SJS:iryiM^(cUnii?(7) 
TSE*a«j»±»^-/^ m t T«B^-/> KS37-CSE 

ttE»«ffi[BJ(0^iry^JB, Xtff- /uKBiflMWSffi 

[00 3 0] H5fctt«effi-fc vf-oBrEHlii t^-r. 



BE$5nmOTa^<y7rJi43, 7mD<0»-<7>«ttJi44, 
1.5nnK7)Cu c f i rBH45. 3nm?)3?~(7)B£t4!46, 10nmOFe-5 
0at%MnS^«tt^^l47^^I^7TM^H/cti5|igT^^ o 
BftE^— O«i*H^ttNi-20at%Fe^*ffiffl L, 3?~cO 

-ofltttSwBJfb^ffiiii, KftEftlK^'&ofllttfll 
Kiel*, r©±5*-o«>*ttJi©«fta>«»tt*ifiiio 

ilPI$n7tT— ^-(BJ48^fe* 0 -r-^-gPH, ^Mffi 

atfbLftV>ri:^j6&K-C*>9, CoCr\ CoCrPt^&^ffl 

[0 0 3 1 ] ±ESg^CoV^T, «E»*«430kBPI, 
h 7 y 48kTPI(7)ftftT-E»S*1*tt«:fi 1 o r 

try h^fS«S:E»H4i-<5r t*-C#fc. ^fc, ftft 

hat^.-ftttlOtfy h/ffi«T-C*>5, ¥^Ptr B 1PiT*3 

[0 0 3 2] <5MS«4>^5^fflR±|CMi-50at%AlV 
-Kl^lOOnrnffML, \50XHX')Nt&Ltz<Dh, Cr-30a 
t%V^^T*S«:50nm, *3td^ Lfc«* ©*PflSS:30n 
m, (Co-25at%Pt)-(Si02)20mol«t41^18niD, jJ — tfls 

[0 0 3 3] 
[S3] 
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(8) 



13 
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14 







(kOe) 


S* 


( uYrmSMim 1/2/nVnn. 


(Ob) 


^ - 1 


uo-34at%Cr-4al%W 


4.13 


0.72 


0.0171 


33 




CO'36at%Cr-6at% Mo 


3.81 


0.76 


0.0159 


30 




Co-40at%Mn-2at%Ta 


3.91 


0.83 


0.0177 


31 


^/nS 178 0 - *♦ 


vo-ouai7oMn-l2at%Pt 


3.86 


0.79 


0.0166 


39 


XJM3-5 


Co-35at%V-3at%Ti 


4.11 


0.75 


0.0174 


32 


fS*Sf?J3-6 


Co-35at%V-2at%Nb 


4.07 


0.77 


0.0170 


30 


H*»<5!l3-7 


Co-35at%V-3at%AI 


3.64 


0.76 


0.0155 


33 


H*&flJ3-8 


Co-35at%V-8at%Cu 


3.96 


0.73 


0.0166 


35 


*»«3-9 


Co-35at%V-2at%Ru 


3.85 


0.82 


0.0171 


34 


(1 


C<^35at%Y-?at%Pct 


366 


0.81 


0 0174 


35 




*■* 


_L£6 


0,37 
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[0034] M&mf&mmzcD&mmzwQmM'U r 

fc. 

[ 0 0 3 5] TEM«S(Z)te*, «-«E*tt3ttS6-10nm(7)fe 

r^Mzit, m&mt>>b&{\Q.o)t?-?<Dt&* a woo. 

2) fcWfcttB£ftfcri^ »(00.2)tr-^!ft*tt(l0.0) 

KSLfcJ: 5t-3.5kOe«±OK^(SK^t0.7W±cOi« 
^S*?r^LfCo ^KCoCrW, CoVTi, CoVNb*P H 1^^ffiV> 
fc«t*-C««*3ftSK<, CoMnTa, CoVRu, CoVPd*P*l/f £ 
ffl^fclt#-eKt^S*3jS»bJxfc 0 *fc % CoCrMo, CoVAl 

*WJi«:ffi^fciK*-efiy-rx-e*)0, coMnPt. covcu 



30 



ofc 0 

[0 0 3 6] *l!16Mj«Wcffl»fflS:a#L^a, ^ 

y * «^48kTPI^*fl=T*ESS41*ttS:fT o tz tZh, 
8RS/N1.8tBJV^S»P>tLfc 0 ifc, Ka;F^ 

h-^hyTWB (CSS»») £firofc£;:5, 3^0 
^CSS*tToTfc)**«*tt0.2£JlT-Cfcofc„ 

[0 0 3 7] <HjSEfi|5>^7^Sfi±icMg0v'-KJi 
£l00nin»/$Lfc&, Cr-30at%MoTJfi«&100nm, tPslJjf 

£30™, (Co-8at%Cr-22at%Pt)-(Ti02)16mol%^ttil. # 

[0 0 3 8] 
[*4] 



40 



50 



(9) 



15 



2001-101651 
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4>f3J® 


(kOe) 


s- 


OiVrms-jinri^/jiVpp) 


(%) 




Co-50at%AI 


4.13 


0.72 


0.0166 


0.8 




Co-50aat%Ti 


3.87 


0.76 


0.0161 


0.9 


HSS<*J4-3 


Ni-50at%AI 


3.91 


0.71 


0.0152 


0.7 


Hlfc©l4-4 


Ni-50a1%Ti 


3.86 


0.78 


0.0155 


0.8 




Mn-50at%V 


4.11 


0.78 


0.0160 


0.5 


HSSf5!i4-6 


Ag 


4.07 


0.83 


0.0162 


0.7 




*L 


1.66 


0,37 







[0 0 3 9] is- KS^RttRF^^y^t-riOmTorr 

■ejSrtLfcp at«tJH», DC*'<y*£J;9CoCrPtTi£& 

hi. Ar+3OI02a^Xf^#B«t-e*iti"6i 20 

[0 0 4 0] **JfeW«SE»T*t, hcp-Co^A+BIIBSrffl 

«ttfefiffi^)¥^3RStt7.2nii-C*>ofc 0 XHSIVf 
»J£tf>£*. CrltoT»JItt(100)ElRK KT«Wi±fc» 

El*K «!4Jitt(11.0)Er&lLT^5wfc^«IB$iifc. 

V >T *l fc 3 . 5kOe«±<7)ffi V MSSfcfc 1 0 . 7£JLhtf>iii 

[0 0 4 1 ] 4c»lfeMjK#(cWirai:ft# Lfcft, 
fl»j2-eiE'<fciSHi-*a^5&*, »Efi«*480kBPI, h 
77^ &^43 . 5WIPI<D&ft T-E»S±»ttS:tTo fc fc r. 

^HfcttlOtfy h/BETF"C*>5, ¥^&PSP B 1K1T'30 
[0 0 4 2] 

>^Sfc9 20^^try HJJL±<7)E»a5ft«r#L, ?!i>o3p 
**P»@**30^B*IBtt±©BljKE*lSB^*Sds^te 

so 



[h 1 ] *mw<D-nmm<DM^mm!£ft<Dmmffim<n 

[192] *5SWo-3ltt«o«jKE««t*, RtfltftW 

[B3] 83(8)^ *3SM<o-^JS«(Z>«ftE«3Sll 
W¥B«ftHt?*>.5o H3(b)tt, i3(a)(7)A-A' Kffi 
0tfc5 o 

[04] *3BM<0«aEtttKRi-*3*tS, 1^7 K^) 
[B5l *»MO»«E1tKttf-i3ltS. m%^yb*<D 

Hf*<Dtt9J] 
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22. 




23.. 


.Esstm^tea* 


24.. 


.ME®^»: 


25.. 




31.. 
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34.. 


.T»E»«ffil(E±«Bi/-/u Kl 


35.. 




36.. 




37.. 




41.. 
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43.. y<y 77i 

44... 

45... ^w\m 

46...%-<nmt±ffi 



17 



(10) 



18 
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7oy h^<— v=C0i^# 



(72)fSW# *SP IK A 

(72)%W# Jli\ ES? 

#^JIim'hfflJ©rtia^»2880SHS 

w^j 1 1 m'j^ EB/mmismF?»288osit!! 

(72)3§f!# ttffl £2 

##jl|JM'Blli(mGM<F*2880#Jfe t*5t£ 



(72)3gW# feffl tS 

JfUrCfSH##m JfrS^S-T g 280#)fe 

(72) fffll *5fc 

3g««l|l^#mm^^S-T g 280#ifc 

fleets iSif^0f**W3£0frt 

F^-A(##) 5D006 BB01 BB02 BB07 CA01 CA06 

DA03 FA09 
5D034 BA02 CA04 
5D112 AA03 AA05 AA11 AA24 BB05 

BB07 BD03 BD04 FA04 



